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PROBLEM TO BE SOLVED: To provide a voltage detector made into an 
integrated circuit capable of easily setting a shut-down detection voltage and a 
restoration detection voltage corresponding to a secondary battery. 
SOLUTION: This voltage detector is provided with voltage dividing resistors R1- 
R3 for voltage-dividing the battery voltage of the secondary battery by a 
prescribed voltage dividing ratio, a comparator 1 1 for comparing a detection 
voltage obtained through the voltage dividing resistors R1-R3 with a prescribed 
reference voltage and a voltage dividing ratio control means for charging the 
voltage dividing ratio of the voltage dividing resistors R1-R3 corresponding to the 
output of the comparator 1 1 and imparting hysterisis characteristics to the 
comparator 11. Especially, the voltage dividing resistors R1-R3 are turned to 
discrete components externally attached to a voltage detector body 10 made into 
the integrated circuit with the comparator 1 1 and the voltage dividing ratio control 
means as a subject and the resistance value is easily adjusted. Also, the voltage 
detector body 10 made into the integrated circuit is shared by the various 
secondary batteries. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The comparator which compares the partial pressure resistance which 
pressures the cell voltage of a rechargeable battery partially by the 
predetermined division ratio with the detection electrical potential difference 
called for through this partial pressure resistance and predetermined reference 
voltage, The division-ratio control means which changes the division ratio of said 
partial pressure resistance according to the output of this comparator, and gives 
a hysteresis characteristic to said comparator is provided. Electrical-potential- 
difference detection equipment of the rechargeable battery characterized by 
using said partial pressure resistance as the discrete part by which external is 
carried out to the body of electrical-potential-difference detection equipment 
integrated-circuit-ized by making said comparator and a division-ratio control 
means into a subject. 

[Claim 2] Rechargeable battery equipment characterized by coming [ package ]- 



izing [ the electrical-potential-difference detection equipment of a rechargeable 
battery according to claim 1 / this rechargeable battery and one ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrical-potential-difference 
detection equipment of a suitable rechargeable battery to be integrated-circuit- 
ized and detect the charge electrical potential difference of the rechargeable 
battery of a specification variously, and the rechargeable battery equipment 
which package-ized this electrical-potential-difference detection equipment with 
the rechargeable battery. 
[0002] 

[A related background technique] Recently, rechargeable batteries, such as a 
lithium ion battery and a nickel hydoride battery, have come to be briskly used as 
an internal electrical power source in electronic equipment, such as a notebook 
mold personal computer and a portable telephone. Moreover, the rechargeable 
battery equipment which package-ized the fuel-level-indicator (FG) circuit which 



controls the charge and discharge of a rechargeable battery by recently to this 
rechargeable battery and one is variously developed as the so-called cell pack. 
[0003] There is electrical-potential-difference detection equipment used for one of 
the important functions in this kind of fuel-level-indicator circuit under supervising 
the charge electrical potential difference of a rechargeable battery at too much 
charge-and-discharge preventive measures of this rechargeable battery. 
Fundamentally, when the charge and discharge voltage of a rechargeable battery 
results in a shutdown electrical potential difference, this electrical-potential- 
difference detection equipment carries out off actuation of the switch (for 
example, FET) which detects this and controls the charge and discharge of said 
rechargeable battery, and plays the role which prevents the superfluous charge 
and discharge of this rechargeable battery by this. 

[0004] When a rechargeable battery incidentally recovers the above-mentioned 
shutdown electrical potential difference and this is detected on the same level as 
a shutdown, there is a possibility that said rechargeable battery may return to a 
shutdown electrical potential difference again with ON actuation of the switch for 
said charge-and-discharge control. The electrical-potential-difference detection 
property of having the hysteresis of predetermined width of face is set to this 
reason and said electrical-potential-difference detection equipment so that a 
difference may generally be given to a shutdown detection electrical potential 
difference and a return detection electrical potential difference and the charge 
and discharge voltage of said rechargeable battery may be detected that is,. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if it is based on viewpoints, 
such as the dependability, mounting cost, etc., when package-izing to one the 
electrical-potential-difference detection equipment mentioned above and realizing 
rechargeable battery equipment (cell package) with a rechargeable battery, it is 
desirable to integrated-circuit-ize said electrical-potential-difference detection 
equipment, for example, as shown in drawing 4 , circuitry will be carried out and it 
will be integrated-circuit-ized. 



[0006] Explanation of the electrical-potential-difference detection equipment 
shown in this drawing 4 constitutes this electrical-potential-difference detection 
equipment considering the comparator 1 which operates considering the cell 
voltage Vbat of a rechargeable battery as a power source as a subject. And while 
giving the reference voltage Vref generated by the inversed input terminal (-) of a 
comparator 1 from said cell voltage Vbat with a constant current source 2 and 
reference diode 3, said cell voltage Vbat was supervised by giving the 
comparison electrical potential difference which pressured said cell voltage Vbat 
partially by the partial pressure resistance R1, R2, and R3 connected to the serial 
to the non-inversed input terminal (+) of said comparator 1, and comparison 
detection of this has been carried out. 

[0007] Incidentally, the above-mentioned comparator 1 makes it flow through the 
n channel mold FET 4 and the p channel mold FET 5 which are connected and 
formed in a serial between power sources with the output, and make a driver 
circuit alternatively, and it is constituted so that the p channel mold FET 6 for an 
output may be made to turn on and off by this. Coincidence is made to turn on 
and off the p channel mold FET 7 for hysteresis control with the output, and the 
division ratio to said cell voltage Vbat is changed in short-circuiting said partial 
pressure resistance R3 alternatively by this. 

[0008] By the way, in the electrical-potential-difference detection equipment 
integrated-circuit-ized by doing in this way, the shutdown detection electrical 
potential difference which is the operating characteristic and which was 
mentioned above, its return detection electrical potential difference, as a result 
the width of face of a hysteresis are naturally determined by the value of said 
partial pressure resistance R1, R2, and R3. However, the optimal shutdown 
detection electrical potential difference and its optimal return detection electrical 
potential difference for a rechargeable battery change with properties of a 
rechargeable battery. A rechargeable battery is especially realized as a cell block 
which connected further implementation ****** or two or more cell eels to 
juxtaposition at the serial as a cell eel (unit cell) cell classification not only being 



determined according to the specification but single. It was difficult for it to be 
necessary to develop separately this reason and the electrical-potential- 
difference detection equipment according to the specification of a rechargeable 
battery with which the operating characteristic was integrated-circuit-ized, or to 
prepare beforehand two or more sorts of integrated-circuit-ized electrical- 
potential-difference detection equipments with which operating characteristics 
differ, and to choose and use this, and to common-use-ize it, using electrical- 
potential-difference detection equipment as an integrated circuit. 
[0009] This invention was made in consideration of such a situation, and the 
purpose is in offering the integrated-circuit-ized electrical-potential-difference 
detection equipment which can be set up simply according to the rechargeable 
battery of a specification about the shutdown detection electrical potential 
difference and a return detection electrical potential difference variously. 
Moreover, this invention is to offer rechargeable battery equipment with the high 
stability of operation which package-ized such electrical-potential-difference 
detection equipment to a rechargeable battery and one. 
[0010] 

[Means for Solving the Problem] The electrical-potential-difference detection 
equipment of the rechargeable battery built over this invention in order to attain 
the purpose mentioned above The comparator which compares the partial 
pressure resistance which pressures partially the cell voltage of the above- 
mentioned rechargeable battery by the predetermined division ratio with the 
detection electrical potential difference called for through this partial pressure 
resistance and predetermined reference voltage, It has the division-ratio control 
means which changes the division ratio of said partial pressure resistance 
according to the output of this comparator, and gives a hysteresis characteristic 
to said comparator. It is characterized by using especially said partial pressure 
resistance as the discrete part by which external is carried out to the body of 
electrical-potential-difference detection equipment integrated-circuit-ized by 
making said comparator and a division-ratio control means into a subject. 



[001 1] Moreover, the rechargeable battery equipment concerning this invention 
package-izes the electrical-potential-difference detection equipment constituted 
as mentioned above to the rechargeable battery of various specifications, and 
one, and is characterized by coming to set up the shutdown detection electrical 
potential difference according to the engine performance and return detection 
electrical potential difference of this rechargeable battery. That is, this invention 
is characterized by to common-use-ize variously the body of electrical-potential- 
difference detection equipment which adjusts the resistance simply, acquires it 
and integrated-circuit-izes it to the rechargeable battery of a specification by 
using the partial pressure resistance for setting up the shutdown detection 
electrical potential difference and the return detection electrical potential 
difference to a rechargeable battery as external discrete part to the body of 
electrical-potential-difference detection equipment integrated-circuit-ized by 
making a comparator and a division-ratio control means into a subject. 
[0012] 

[Embodiment of the Invention] Hereafter, the electrical-potential-difference 
detection equipment of the rechargeable battery built over 1 operation gestalt of 
this invention with reference to a drawing is explained. Drawing 1 is the outline 
block diagram of the electrical-potential-difference detection equipment for 
detecting the shutdown electrical potential difference and its return electrical 
potential difference of a rechargeable battery, and R1, R2, and R3 are partial 
pressure resistance which pressures partially and detects the electrical potential 
difference Vbat of the above-mentioned rechargeable battery. These partial 
pressure resistance R1 , R2, and R3 consists of discrete part by which external is 
carried out to the business shown below to the body 10 of electrical-potential- 
difference detection equipment formed into an audit trail circuit, and the circuit 
board (not shown) in which this body 10 of electrical-potential-difference 
detection equipment is carried is equipped with it, and it is connected to this body 
10 of electrical-potential-difference detection equipment. 

[0013] Now, said body 10 of electrical-potential-difference detection equipment is 



constituted considering the comparator 1 1 which operates considering the cell 
voltage Vbat of a rechargeable battery as a power source, and the division-ratio 
control means which the division ratio of the cell voltage Vbat by said partial 
pressure resistance R1 , R2, and R3 is changed according to the output of this 
comparator 1 1 , and gives a hysteresis to the operating characteristic of said 
comparator 1 1 as a subject, integrated-circuit-izes these and is realized. That is, 
a constant current source 12 and reference diode 13 generate a comparator 1 1 
to the inversed input terminal (-) from said cell voltage Vbat, it inputs reference 
voltage Vref into it, inputs into the non-inversed input terminal (+) the detection 
electrical potential difference which pressured said cell voltage Vbat partially by 
said partial pressure resistance R1, R2, and R3, and it is constituted so that 
these electrical potential differences may be compared. 

[0014] Incidentally, said partial pressure resistance R1, R2, and R3 is connected 
to the terminals a, b, and c for ohms connections prepared in the body 10 of 
electrical-potential-difference detection equipment, respectively, and said 
terminals b and c are connected to the contact common of the switch 14 with 
which the above-mentioned terminal a constitutes said division-ratio control 
means again at the normally-closed contact and normally open contact of the 
above-mentioned switch 14, respectively. In addition, this switch 14 is realized as 
a semi-conductor analog switch which carries out switching operation to a high 
speed rather than said comparator 1 1 . A deer is carried out, and said partial 
pressure resistance R1 is connected with said terminal a between the positive 
electrodes (+) of a rechargeable battery, and said partial pressure resistance R2 
and R3 is connected, respectively between said each terminals b and c and 
negative electrodes (-) of the above-mentioned rechargeable battery. 
[0015] Thus, at the time of off actuation of said switch 14, the cell voltage Vbat of 
said rechargeable battery is V1 =Vbat- {R2/(R1+R2)} by connecting said partial 
pressure resistance R1, R2, and R3 to said each terminals a, b, and c, 
respectively. 

It is detected by carrying out and is V2 =Vbat- {R3/(R1+R3)} at the time of ON 



actuation of said switch 14. 

It carries out and is detected. In addition, the above-mentioned part piezo- 
resistances R2 and R3 are set up as [R2>R3] so that it may mention later, for 
example. 

[0016] The charge-and-discharge control circuit which a deer is carried out, and 
the output of said comparator 1 1 is outputted in order as an electrical-potential- 
difference detecting signal Vout through two steps of inverter circuits 15 and 16, 
for example, is not illustrated is given. Moreover, the output of the above- 
mentioned inverter circuit 15 is given to FET17 of a p channel mold which drives 
said switch 15 alternatively, this FET17 is operated, and the on-off drive of said 
switch 15 is alternatively carried out by this FET17. In addition, 18 in drawing is 
the load resistance of the above FET 17. 

[0017] According to the electrical-potential-difference detection equipment 
constituted in this way, when the cell voltage Vbat of a rechargeable battery is 
higher enough than the shutdown electrical potential difference (initial state), the 
output of a comparator 1 1 serves as [H] level, and suppose that said switch 14 is 
in off operating state by this. In this case, since it is in the condition that said 
partial pressure resistance R2 was chosen through said switch 14, the cell 
voltage Vbat of said rechargeable battery is given to the non-inversed input 
terminal (+) of a comparator 1 1 as a detection electrical potential difference V1 
which the partial pressure was carried out by the partial pressure resistance R1 
and R2, and was mentioned above. Since the detection electrical potential 
difference V1 at this time is higher than said reference voltage Vref, the output of 
said comparator 1 1 serves as [H] level, and the initial state mentioned above is 
set up. 

[0018] The cell voltage Vbat falls gradually with discharge of said rechargeable 
battery from such an initial state, and if the electrical potential difference V1 
which a partial pressure is carried out [ the electrical potential difference ] by said 
partial pressure resistance R1 and R2, and is detected is less than said 
reference voltage Vref, by this, the output of said comparator 1 1 will be reversed 



and it will be set to [L] level. Then, in response, the output Vout of this body 10 of 
electrical-potential-difference detection equipment is reversed on [L] level, and it 
is detected that the cell voltage Vbat of said rechargeable battery was less than 
the shunt down electrical potential difference. Moreover, since FET17 which 
received the output of an inverter circuit 15 in coincidence carries out ON 
actuation, said switch 14 is promptly switched by this and carries out ON 
actuation by it. 

[0019] With ON actuation of such a switch 14, shortly, the partial pressure of said 
cell voltage Vbat is carried out by the partial pressure resistance R1 and R3, and 
it is given to said comparator 1 1 as a detection electrical potential difference V2 
(<V1). therefore - if said detection electrical potential difference V1 is less than 
reference voltage Vref and a comparator 1 1 carries out reversal actuation ~ the 
output -- winning popularity -- a switch 14 - an instant - changing - the above- 
mentioned detection electrical potential difference V1 - replacing with - this 
detection electrical potential difference V1 - a value - since the low detection 
electrical potential difference V2 will be given to a comparator 1 1, a comparator 
1 1 is stabilized like the above, where an output is reversed. 
[0020] The detection electrical potential difference V2 which joins the non- 
inversed input terminal (+) of said comparator 1 1 since a switch 14 is in ON 
operating state as it mentioned above, even if the cell voltage Vbat of after an 
appropriate time and a rechargeable battery was recovered gradually and the cell 
voltage Vbat reached said shunt down electrical potential difference does not 
exceed said reference voltage Vref, and a comparator 1 1 does not carry out 
reversal actuation. However, the cell voltage Vbat of a rechargeable battery is 
recovered further, if the electrical potential difference V2 which a partial pressure 
is carried out [ the electrical potential difference ] by said partial pressure 
resistance R1 and R3, and is detected exceeds said reference voltage Vref, said 
comparator 1 1 will carry out reversal actuation at this time, and that output will 
serve as [H] level. 

[0021] Consequently, the output Vout of the body 10 of electrical-potential- 



difference detection equipment is reversed on [H] level, and it is detected that the 
cell voltage Vbat of said rechargeable battery returned to normal values. 
Moreover, since said FET17 carries out off actuation with the output of an 
inverter circuit 15 at coincidence, said switch 14 is promptly switched by this and 
carries out off actuation by it. And it will replace with said partial pressure 
resistance R3, circuit connection of said partial pressure resistance R2 will be 
made again, and detection of the fall which the detection electrical potential 
difference V1 which pressures partially by these partial pressure resistance R1 
and R2, and is detected is given to said comparison 11, and exceeds the shunt 
down electrical potential difference of the cell voltage Vbat of a rechargeable 
battery as mentioned above will be performed. 

[0022] Therefore, according to the electrical-potential-difference detection 
equipment constituted as mentioned above, by switching simply the division ratio 
of the supply voltage Vbat according change of the cell voltage Vbat of a 
rechargeable battery to the partial pressure resistance R1, R2, and R3 according 
to the output of a comparator 1 1 , as the transition of operation is shown in 
drawing 2 , a shutdown detection electrical potential difference and a return 
detection electrical potential difference can be set up according to an individual, 
and the hysteresis of predetermined width of face can be given and detected. 
Since the division ratio of the cell voltage Vbat especially by the partial pressure 
resistance R1, R2, and R3 can be set up according to an individual as resistance 
of the discrete part by which external is carried out to the body 1 1 of electrical- 
potential-difference detection equipment, it can be adjusted according to the 
engine performance of a rechargeable battery, and can set the electrical- 
potential-difference disregard level (a shunt down detection electrical potential 
difference, return detection electrical potential difference) as arbitration. 
[0023] Even if it is a case so that it may face realizing this reason and 
rechargeable battery equipment (cell pack) and the specification of a 
rechargeable battery may not become settled Since what is necessary is just to 
determine the partial pressure resistance R1, R2, and R3 by which external is 



carried out to said body 10 of electrical-potential-difference detection equipment 
according to the property of the rechargeable battery which prepares the body 10 
of electrical-potential-difference detection equipment with which the configuration 
beforehand mentioned above was integrated-circuit-ized, and was finally 
evaluated and determined Development of this rechargeable battery equipment 
(cell pack) becomes very easy. Moreover, large compaction of the development 
cycle can be aimed at. Furthermore, since it is not necessary to prepare the body 
10 of electrical-potential-difference detection equipment of a configuration 
(property) variously and since the body 10 of electrical-potential-difference 
detection equipment variously integrated-circuit-ized like the above to the 
rechargeable battery of a specification can be used in common, and 
development of body of electrical-potential-difference detection equipment 10 
situation can also be easy-ized, the effectiveness of being able to aim at 
reduction of an overall manufacturing cost is done so. 

[0024] Moreover, if it is the configuration mentioned above, since external [ of the 
partial pressure resistance R1, R2 and R3 ] will be carried out to the body 10 of 
electrical-potential-difference detection equipment, it is possible to change the 
value of external resistance, for example according to the time of charge of a 
rechargeable battery and discharge, and to set up separately the detection 
electrical potential difference and hysteresis band at the time of charge, detection 
electrical potential difference, and hysteresis band at the time of discharge by 
this. Corresponding to whether a rechargeable battery is specifically in a charge 
condition, or it is in a discharge condition, to said partial pressure resistance R2 
and R3, parallel connection of the resistance R4 and R5 may be carried out 
alternatively, respectively, or it may be made to carry out the selection change of 
the above-mentioned resistance R2 and R3 and the resistance R4 and R5. When 
realizing rechargeable battery equipment (cell pack) as shown below since it will 
become unnecessary to prepare two electrical-potential-difference detection 
equipments the object for the electrical-potential-difference detection at the time 
of charge, and for the electrical-potential-difference detection at the time of 



discharge if it does in this way, it becomes possible to attain simplification of the 
configuration. 

[0025] What is necessary is just to make it constitute, as shown in drawing 3 , in 
package-izing the electrical-potential-difference detection equipment of the 
above-mentioned configuration to a rechargeable battery and one incidentally 
and realizing rechargeable battery equipment (cell pack). That is, the switch 21 
which consists of a method FET of the power which controls the charge and 
discharge, and the resistance 22 for charge and discharge current detection are 
connected to a serial to a rechargeable battery BAT. With moreover, the 
temperature sensor 23 which detects temperature, the interior of a rechargeable 
battery BAT What is necessary is to package-ize to one the microprocessor 25 
which controls the fuel cage circuit 24 and its actuation, and the electrical- 
potential-difference detector 10 further mentioned above, and just to make it 
constitute rechargeable battery equipment (cell pack). In addition, said fuel cage 
circuit 24 possesses power switching circuit 24a, current measurement circuit 
24b, electrical-potential-difference measurement circuit 24c, 24d of overcurrent 
protection networks, switch driver 2e, etc., and is constituted. And what is 
necessary is to measure the charge and discharge current of a rechargeable 
battery BAT, and its cell voltage, incorporating the cell temperature detected by 
said temperature sensor 23 through A-D converter 25a in which it was built by 
the microprocessor 25, and just to constitute rechargeable battery equipment, 
carrying out the monitor of the cell remaining capacity, so that the charge and 
discharge may be controlled. Under the present circumstances, said electrical- 
potential-difference detection equipment 10 controls actuation of the above- 
mentioned fuel cage circuit 24 or a microprocessor 25 by that output, and plays 
the role which guarantees that stable actuation. 

[0026] under the present circumstances, the sense of the current detected in the 
above-mentioned fuel cage circuit 24 - under charge of a rechargeable battery - 
or since under discharge can be judged, if it is made to perform change control of 
resistance mentioned above using that judgment result, it will become possible to 



ensure electrical-potential-difference detection according to the charge and 
discharge of a rechargeable battery only with one electrical-potential-difference 
detection equipment, as mentioned above. 

[0027] In addition, this invention is not limited to the operation gestalt mentioned 
above. For example, various configurations of the comparator 1 1 which 
constitutes the body 10 of electrical-potential-difference detection equipment, and 
configurations of the division-ratio control means for the partial pressure 
resistance R1, R2, and R3 are deformable. For example, of course, it is also 
possible to carry out parallel connection of the partial pressure resistance R1, R2, 
and R3 mutually, and to constitute so that the division ratio may be replaced with. 
Moreover, the partial pressure resistance R1, R2, and R3 of predetermined 
resistance is built in beforehand, and it is also possible to constitute so that the 
external resistance which received the partial pressure resistance harbored 
among these can be connected to juxtaposition in series. In addition to this. In 
the range which does not deviate from the summary, this invention can deform 
variously and can be carried out. In addition, in the range which does not deviate 
from the summary, it deforms variously and this invention can be carried out. 
[0028] 

[Effect of the Invention] As explained above, while comparing with predetermined 
reference voltage the detection electrical potential difference which pressures the 
cell voltage of a rechargeable battery partially by the predetermined division ratio 
at partial pressure resistance, and is called for in a comparator according to this 
invention It has the division-ratio control means which changes the division ratio 
of said partial pressure resistance according to the output of this comparator, and 
gives a hysteresis characteristic to said comparator. Since said comparator and 
the division-ratio control means are used as the discrete part by which external is 
carried out to the body of electrical-potential-difference detection equipment 
integrated-circuit-ized by considering as a subject, said partial pressure 
resistance The shutdown detection electrical potential difference and return 
detection electrical potential difference to a rechargeable battery of a 



specification can be variously set up simply only by adjusting the above- 
mentioned part piezo-resistance. 

[0029] Since the body of electrical-potential-difference detection equipment 
integrated-circuit-ized especially can be variously common-use-ized to the 
rechargeable battery of a specification, development of electrical-potential- 
difference detection equipment, a rechargeable battery, and the rechargeable 
battery equipment package-ized to one is easy-ized, and the practically great 
effectiveness of being able to manufacture cheaply is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the electrical-potential-difference 
detection equipment of the rechargeable battery concerning 1 operation gestalt 
of this invention. 

[Drawing 2] The transition diagram showing the operating characteristic over 
change of the cell voltage Vbat of the electrical-potential-difference detection 
equipment shown in drawing 1 . 

[Drawing 3] The outline block diagram of the rechargeable battery equipment 



(cell pack) constituted by package-izing to one the electrical-potential-difference 
detection equipment and the rechargeable battery which are shown in drawing 1 . 
[Drawing 4] Drawing showing the example of a configuration of the integrated- 
circuit-ized conventional electrical-potential-difference detection equipment. 
[Description of Notations] 
BAT Rechargeable battery 

R1, R2, and R3 Partial pressure resistance (discrete part) 

10 Body of Electrical-Potential-Difference Detection Equipment (Integrated- 
Circuit-izing) 

11 Comparator 

12 Constant Current Source 

13 Reference Diode (Reference Voltage) 

14 Switch 

15 Inverter Circuit 

16 Inverter Circuit 

17 FET 

18 Load Resistance 
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[Drawing 1] 
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[Drawing 3] 
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%wmco 1 ot, r?>t»ffi^mmj±£ ias-f s -r fc 

^/f (MiffFET) £:t7iWfr3-i*\ ^fLfcri-^r 

[0004] *>£^;z&it^±fEy^ -y hr^ym 

^•cfttfj-rs i a t-rs t . mmmkWMmmox-t -y 
yi&^tff -^TfrfE^^m^w^^ 

(i. H&wt^ -y hrvymum&twfiffim&k 
izmitmfz^xm^tmm^mmm&zm&i-h ± 

[0 0 0 5] 

[%bj»*l i a b-tmmi tz*>?-vmk& 
izm ifzn&m&mm-mz^v ^j\t ix r& 



m&mxxhmcvm&fcitfflt&b. mmmm&m 
z b tmt 1 < . mnm4 az^t 
m< mmm2tixmn\Bim:2ti& . 
[0006] z^mA ^■fms.mmmw^^mm 

•tZb. ^w«EE«ttBHK(±r»^ffiiO«?f!J«JEEVbat 
Znmb LXfmt&&M&lt:±ftb LXffif&Zti 
•So -f-LT iHSffi 1 ^EfcA^i 1 ( - ) tz^MtfiM 2 H 
X- F 3 tTMIEmMmJlVbat^^i 

tlfzft&&mm, R2, R3tTtulEmM€J±Vbat^^J± 

i. & z b xmmmmmmvbat l , z.tiz&mi 

[0007] ttwzimsm 1 ^tatuzxm 
ummm txm^^tix y=>aj mmtct n 

f-V F E T 4 fc p f-v F E T 5 i; ^ fi?— W 

t#a§-tt. ^tlti-oTffi^fflOp^-v^MFET 

CttXf U yXSlpffl?)pft MFE T 7 £ *y 
■*7S*, ^ixtJ:oTMfE3tJ±ffiKR3&^e^ 

m^-ti z. b xmimmj±vbati l zm-z>ft&itz 
[0008] bz%xzco£diziximmmzfL& 

tx^vi/xcomtimmftimmm, R2, R3o®t * 
-yxs-ftftfeztiz. ifri%t)^zi<>KmmzikM% 
y-r >y h ^'7y^ai«J±^ ^^«!(*«ia}«ffi(±, 

txmm%wmzzti& z > t-r , 

m^fih, ztiik. r.^mmitm^zmttziMm^ 

mamm^mmLxm. zti&mixm^s 
mm*), wmftmmMmmbLx&mfct&z. 
bimmxh^tz. 

[0009] *^mz<7)£o%mmm.ix%ztL 
tzh<7)x\ ^comm. nximn-ttmrnizmtx* 
coy^ -y h^ym^v&b'm%m.\m&b zmmzt^ 
^nm^mmmmt^iitzmmmmm^mti z b 
\zhh« tfz*m*mzcD£d%nm^mr-<y?m 
mb-fatzj t -y *r-i;fciKmft%fe&m^zi%mm 

[00 10] 

nmwmm&zi^mmkTfttt&ftimmb. 
z m&mzft lx t>tih mftn&b n^mm 
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mmimmmsitt:^. ixmmmmz txfj 

«#f££±#cfc tTftMM^til,ltj±f^§IM*ft 
tfcf L TiWtttS ft* r -f ^ ? U - h m&t Ltz £ k £ 

[ooii] a ti*mifc&s>--\xam3m&. ±.mi 

?ffi k -mzs 1 -y ^- L . yETifcWft tf>ttflgtJE tit 
^ «y h V«iai«£Efc milt «IEfi«£E fc ZWi&LXi 

vft&imm^m * ±* 1 1 x imm% it § ft i nim 

m^zmm u%hX o t t , imwmcthmsm^. 
mm m« me>-wm t*r i -cftffl \t itzztit 

[0 0 12] 

hi (izijn*fi<o^^ >•/ h ^ y«E^ zcommm 
&mm-timmmkiammmmm^mx\ ri,r 
2, R3(i±iEr^tt^«i±vbat^*i± tr^m-r-i)* 

jEffiinX&S. £;h.6<D#BEJ6fSRl,R2,R3li, 1TF 
t^ffltfiE^Emt§ni>ttJ±^tiigM**l OtM 
LOhttftSftS fa?'J- MrP,M>>£>& 0 . 
^ffi^g*#=l 0f/t£«$ftl«S« (H^W t 
iS#£ftTiI€JH££»£#a Ot&iggSftl.. 
[0013] §T filBmJ±^ffi^E*#; l Oii. 

k. zntiM&l l^^tJEtTfffE^ffififfiRtR 

2, R3t J: S^fi€J±VbatfO^J±J:b^^$^THffiai:b 

CN» l l ^iMttttxf U >-*£ft**SMEifclW 

(-)^Wimi 2&2:V%.W±y4*-Vl 3Ctio 
MlEMEffifiiRl, R2, R3fCf9IEWfeWEVbat£#E 

[ooi4] %^^tfria^J±ffiiJiRi, R2, R3«. m 
i o tmtt t> tttzmmmm^^ & , 

MEJtfflfflI#a£Sj£$-5*>f vf 14^i»fi(:, 

*fcffiESB?b , c ii±iBx-f -yf 14 mmw&& ± 

f 1 4 (i, $J;t(f 1ufBJt$:ts 1 1 i 0 1 UmizxA -yf 
yymm-h^mWTi-xi^xA -yft tTS|iji$ft 



£ 0 t^tTfllE^JIfilSRlttMfB^a > -;AS;il! 

fc<9lStSS3*u £fcrofEMEffiSiR2, R 

3ttfriE#s^b , c iMi-zwmmnmi-) fconut 

[00 15] ^J;dttTfufE#S^a,b,ctf«fE 
MgfiiRl, R2, R3£ ^ft^ftSM^S - fc X\ fTlB 

x-r -yf 1 4co^7»ifwtii:. friB^^m^tom^m 

£EVbat# 

VI = Vbat {R2/(R1+R2) } 

fctT$ift$ft. i^fufE^-yf l4^y«(; 
(i 

V2 =Vbat {R3/(R1+R3) } 

R2,R3«. M^«'f^-ri>J:dt [R2>R3] fc tT 

[0016] U»LT mTlEJtKIS 1 1 oft^ii. 2l5o 
>f y^'-^m^i 5, 1 6£Ji£^LTttfflfcl±}fi#Vo 

utt txtii^sii, Mnm*L%^mmMmmm 

mflBx-f 7fl5 SiBSWtSad-f S p f ^ ^/m<o F 

ET 1 7 1/Z-5-Z. JotlTl^F ET 1 7 0 . 

fgFETl 7fcj;oTMIBX^ -yf 1 5^f^t^y 

■ ^BmStiSJolcSro-n^. 0*1 8t±_h 
IEFET1 70>M.fflffiiXi>&. 

[0017] ^< LXz\cdX o tffifi£§^«EEt*ftJS 
■t i*Uf , ZJjcEffi^HJfilBEVbatj^Je-tfO^^ -y b 

Jt^Hl l<3ffl:*j#(H)l^W:2r9. -titi-oTM 

isx-f .yf 1 4mymmmtz$i&k-r& . 

tli, MIBX^ -yf 1 4Sr^LTH5IE4J-JEffifiiR2*ijS 

i. ^T"f)iB^m*o©fimj±vbat 
£Evitfrjt«sgi i^#siEA*s^(+)t^it 

[ o o i s ] c:<7) j: 5 ^mmmtj^m^n'mmm 

tttfoT ^<7)€?fi€J±Vbat^mtffiT t . iiif!E# 
JlffiffiRl, R2t i D^J±$^T^m§tll>€J±V W 

g(tTnmj±^ffi^E*#; i oioayjvout^'tuK 
;t-tRlK t . |rFlBr.iyt€M^m^mJ±vbat^^^ 

t>f W't-^llIBl 5t0ayj£g{t/iFET 1 7^y 
»^I.^T'\ ^tLti-^TlfrlBX-f yf-lAiffi&fr 

^zmmi^tix^ym^'ti. 

[0019] ZWyko^A yf-l4co^-yminzifn 
T4-S(ifflTlE«?fi«JEEVbat^JEEffiKRl, R3t=i 
ffiStl. ^K«J±V2 (<V1) t LTmiEJt*^l It 
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Jjvt . ^oTH5fE«iai«ffiVl36^P«£EVrefS: 

^.yfi4 9 #^ o , _hiasiai«£Evi 
*n < tats z Km i fztmx^ittz, o 

[0 0 20] L^&fJL ~iJ^ft<^rfi«£EVbat*9J: 
Ht 011 L . -e^mMflffivbaWiuiE^^ y b ^ y 

mJI^il Lfc L T i> , flj£ LfcfcK * -y 1 4 

yiwwjt *> h ^xwm%m 1 1 ^#kka*s^ 

( + ) Jn*> S tfcfflmffi V2tiBfi2£2fS«ffi Vref £±|H £ 

& Lr.imMn'mmB.vba.ttfm t 01* t . iuIe^-ji 

ffiJjiRl, R3£«fc 0*J±StiT^fiiStil>mffiV2^|irlE 

mmwi±vrefit±.mt, znm&Tmiitimi 1 

[0021] znmk. nrnm^m^m o^tjv 
out^[H] K^tsfe u ffliE-^m^^m^mjivb 

yA'-^EIffil 5«0JfJ^t«fc OfflEFETl 7^7» 

vi*»siriEJt« 1 1 £4 i &*rt , hum t fc*n < 
^«^«j±vbatoy^ y b ^"7 ymmmimr 

[0 0 22] «oT±ittfc*D<fl!lS$flfc«£EttajS 

at ztax , H2 t^iifi«£*-f j; a tz^i 

O^fimJIVbat^M^s ^EffifiiRl, R2, R3£J:5 
magmfEVbat^fflt 2rit«gS 1 1 <0ft7JOEG tTfS 
O^X. 5 £ T\ y ^ v b ^"7 y^tii«ffii: ll'if 

tt-cmtfrtZ Zk&XZ h . #t^EffiMRl, R2, R 
3£ i S«m«£EVbatc?)^JEEJt(±, mffi^m^M** 1 
1 \,zft IzmtW £ ftS x 9 U - b ^fp^fiffifli: 

[0023] .itiik. ^mmum (mmr^y 7 ) zm 

mk&mwf®- 1 0 ^*fi tT^# . ftrKwtiFff ■ m 
1 0 Mmi-fzti&ftm&Ri, R2, R3^^s-rtL«f 

H^MUM (W^y?) 

s. staa^{±s^r^itMLT±iE^<*« 

0£Mt$^«J±^tfi^*#: 1 0 £4±fitfflU£ ^ t 



0 & iwiw-SiesAas: < . t tzn&Wi&mm^tk 1 0 * 

[0024] t tiiM itimt&vhttif. ftm&Ri, 
R2, Rwwmmm^ik 1 0 mLxnn^tn 

mix. mz.imm-msMR2, R3t^Ltmm 

ffimR4, R5*iMfKtl'j!::jE5iJff^t^ 0 . iS^(±±IEffi 
KR2.R3i:ffitn:R4,R5i:^3ltRfl]0#i.-r5iatL 

[00 2 5 ] ^^^t_hfE^<7) , lJ±^tii^a& 
-thZoizttiM$k\'\ W*>. BAT Izffl L 

>f y^2 1 1 . mMMmsam<mm2 2 1 zmmtz 
mmt&» £tzz.&nmB at commmm&t& 

?a^-ty-9-2 3i:4±t; N 7jLX;b^r-^01?S2 4^^^ 

m#£M9i-tin ?v7v4z»/V2 5, stttr^t^ 

€.E^tti@£# 1 0 Sr-^^-y 7--y^LTZ^«^ 
g (Srft^>y^) ^Kta3fctiitffii\ fr 
IE7^x;P^-y@£#2 4(i, W^H'^V-X^ .y^@ 
£§ 2 4 a ^tt^ff jBIEffi 2 4b. Hffff MlSiS 24c. 
iS«SffilillIIS 2 4 d . £ i t/'X A «/ f - b 7 4 A* 2 e 
^m%lxm^tih, ^LTfrfEfflS-ty^2 3tJ; 

K§*UtAD^g2 5 a^LTJR0a»^^. r 

<jc«ffiB a T<mimM^^mmw.m\ m i . m 

rifc»I^B£8j£fii{fJ|v\ lulE€J±^m 
^M10«. ^&tlt,ZX±Mi7^>V^-i;®8&2 4 

[00 26 ] c\com, ±fE7aX;^-yW2 4CT 

t-^fuf. watfci 3 \z i o^ffiEttajiiaKjrrr 

[ 0 0 2 7] *^{-±^L 
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^jbkkri, R2, R3%mvzmmmLx. 
^mmmm^mmii, R2, mzftmizn 

[0 0 28] 

mm&a J; v#mmm*m3& t txmmmmt 
[0029] ^t»»0mt§tn>mj±^aigM**^ 



tun* t -&mM t \z> l * - ; *©ias 

[@i ] *^^-^M#j^i>z^fio€J±^m 
[H2]0i t^t«jBttstajna<?)«jf!i«ffivbat^ 
[H3 ] 0 1 &Frtnmk&mnbr}xm&bt:-#iz 

[ft^WJJ] 

BAT 

R1.R2.R3 MEffiffi (fa^J-W n ) 

I 0 «JEE^mgM** (IMMM) 

I I jt«# 

12 jtm^ii 

1 3 :ir>m? i*- v (»mj±) 

14 7f 

15 >fVW|I|B 

16 >fVW|I||| 
1 7 FET 

i 8 n.<mm 



[02] 




[03] 




24a 


24b 


24d - 

1 




|*xitii| 


1 as 






... — t 1 
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